**Specifications Table**TableSubject area*Biology*More specific subject area*Proteomics*Type of dataTablesHow data was acquiredQ-TOF hybrid mass spectrometer equipped with a nano lock Z161 spray source and coupled on-line with a NanoAcquity chromatography system (Waters)Data formatRaw, processedExperimental factors*Proteome analysis of female and male sea urchin gonads during maturation stages* (*stage 1, 3, 4 and 6*) *(Paracentrotus lividus)*Experimental features(1) Protein extraction (mechanical disruption in TUC-based buffer) (2) Filter-aided sample preparation (FASP) (3) LC--MS/MS analysisData source locationTramariglio, Alghero (SS), Italy; Torregrande (OR), ItalyData accessibilityData is within this article and available via the ProteomeXchange Consortium, dataset identifier PRIDE: PXD004200

Value of the data {#s0005}
=================

•The list of proteins identified in immature and mature gonads, together with their abundances, can be useful for understanding *P. lividus* biology as well as for finding markers of maturation and sex definition;•The dataset might form the basis for the development of novel, rapid, and quantitative tools for an easier sexing and staging of *P. lividus*, both for monitoring the reproductive stages in the wild, as well as for monitoring productive cycles in aquaculture plants;•The dataset presented here, together with protein abundance differences, might also be useful for comparing the proteins and processes of *P. lividus* gonads with those of other edible and non-edible sea urchins.

1. Data {#s0010}
=======

Gonads from wild *P. lividus* of different sexes and at different maturation stages collected along coastal Sardinia were characterized with a shotgun proteomic approach. The protein identifications obtained in all samples are outlined in [Table 1](#t0005){ref-type="table"}.

The list of all protein identifications obtained with the Proteome Discoverer software in female and male gonads at the four maturation stages is provided in Supplementary [Table 1](#s0045){ref-type="fn"}.

A differential analysis was carried out with a label-free approach by comparing all different groups according to maturation stages and sexes. Supplementary [Table 1](#s0045){ref-type="fn"} reports the differential proteins (*P* value \<0.05) observed in the four stages in female and male gonads passing the significance thresholds in at least one comparison (−0.5 \>RNSAF \>0.5). Other differential proteins not passing the thresholds are also included and indicated.

2. Experimental design, materials and methods {#s0015}
=============================================

2.1. *Paracentrotus lividus* gonad samples {#s0020}
------------------------------------------

*P. lividus* individuals having diameter ≥50 mm (without spines) were gathered along coastal Sardinia and gonads were collected. Histological analysis [@bib2], [@bib3] was then carried out on one gonad to characterize sex and stage, while one gonad from each sea urchin per sex and stage was subjected to proteomic analysis [@bib1].

2.2. Protein extraction and digestion {#s0025}
-------------------------------------

Gonad tissue was subjected to protein extraction and quantification as described in Ghisaura et al. [@bib1]. Then, all protein extracts were processed with the filter-aided sample preparation (FASP) protocol [@bib4], with some slight modifications [@bib5]. Peptides were quantified with the BCA protein assay kit (Thermo Scientific - Rockford, IL).

2.3. LC--MS/MS and data analysis {#s0030}
--------------------------------

Mass spectrometry analysis was carried out on a Q-TOF hybrid mass spectrometer (Waters) as described in Pagnozzi et al. [@bib6].

Proteome Discoverer software (version 1.4.0.288; Thermo Scientific) was used to analyze the peak lists from the Q-TOF instrument after conversion into a MGF file. The workflow was as described in Ghisaura et al. [@bib1]. Gene ontology and protein annotations were retrieved from UniProtKB (<http://www.uniprot.org>). All uncharacterized sequences were identified by homology through blasting on NCBI as non-redundant database (<http://blast.ncbi.nlm.nih.gov/Blast.cgi>).

Differential protein abundances of the different functional categories were estimated by the Normalized Spectral Abundance Factor (NSAF) [@bib7]. The significance threshold RNSAF\>0.5 or \<−0.5 was applied. Student׳s *t* test (two-sample comparison, *p*\<0.05) was used to evaluate the statistical significance of differences in protein abundance between logarithmized (normally distributed) NSAF values. The dataset was then deposited in the ProteomeXchange Consortium via the PRIDE partner repository [@bib8], [@bib9].

Transparency document. Supplementary material {#s0040}
=============================================

Supplementary material

Appendix A. Supplementary material {#s0050}
==================================

Supplementary material

The PRIDE team is acknowledged for the support for MS data deposition into ProteomeXchange (identifier PRIDE: PXD004200). We wish to thank Dott. Alessandro Tanca for his help with MS data deposition into ProteomeXchange Consortium via the PRIDE partner repository. This work was funded by the Sardinia Regional Government by means of Sardegna Ricerche (art. 26 L.R. 37/98).

Transparency data associated with this article can be found in the online version at [doi:10.1016/j.dib.2016.06.037](http://dx.doi.org/10.1016/j.dib.2016.06.037){#ir0015}.

Supplementary data associated with this article can be found in the online version at [doi:10.1016/j.dib.2016.06.037](http://dx.doi.org/10.1016/j.dib.2016.06.037){#ir0020}.

###### 

Summary of protein identifications obtained in all samples.

Table 1

                                          **1F**[a](#tbl1fna){ref-type="table-fn"}   **3 F**   **4 F**   **6 F**   **1 M**[b](#tbl1fnb){ref-type="table-fn"}   **3 M**   **4 M**   **6 M**
  ----------------- --------------------- ------------------------------------------ --------- --------- --------- ------------------------------------------- --------- --------- ---------
  **Protein IDs**                                                                                                                                                                  
                    **With 1 peptide**    202                                        301       202       135       221                                         391       262       142
                    **With 2 peptides**   74                                         138       95        61        96                                          180       134       71
                                                                                                                                                                                     
  **Peptides**                            462                                        724       514       398       546                                         959       727       464
  **PSMs**                                2121                                       2271      2251      1805      2324                                        3304      3200      2711

F, females;

M, males
